In 1993, we reported on the incidence of lung cancer by histological type in a cohort of asbestos cement workers from Denmark for the period 1943-84.' A standardized incidence ratio (SIR) of 3-3 was found for adenocarcinomas of the lung, whereas SIRs of 1-7, 1-6, and 1-6, respectively, were found for squamous cell carcinomas, anaplastic carcinomas, and for unspecified malignant lung tumours. We therefore concluded that the relation between asbestos exposure and lung cancer was stronger for adenocarcinomas than for the other histological types. Jirvholm2 argued that the result could be biased as we had included only lung cancer cases diagnosed 15 years or more since the date of first employment and anaplastic carcinomas may grow faster than adenocarcinomas. Jarvholm also asked for data on the absolute risks for the different types of lung cancer.
In reply to this criticism we report here on both the relative and the absolute risks calculated both with and without a 15 year latency period for specific types of lung cancer in the Danish cohort of asbestos cement workers. The data have been updated to include all incident lung cancer cases diagnosed in the period 1943-90.
Material and methods
In Denmark, all asbestos cement products were manufactured by Danish Eternit Production which began in 1928. The main products were building materials such as corrugated roofings, fittings and mouldings, flat roofing sheets, plates for covering external and internal walls, acoustic sealings, and pipes.
The asbestos fibre content in the products have ranged from 5% to 20%. 3 From 1928 to 1940 only chrysotile was used. During the second world war paper replaced asbestos in the production. Amosite was introduced in 1946, and small amounts of crocidolite were used between 1952 and 1968. However, chrysotile in total made up 90% of the asbestos used in the factory.
Measurements of atmospheric asbestos particles were made during the feeding of the mill and the forming vessel and during unloading of containers in 1948 and 1957. Based on these measurements, The Danish National The SIR for all lung cancer for the entire observation period was 1-7 (95% CI 1-5-2-0). The SIRs were increased for all main types of lung cancer, 2-6 (95% CI 1.9-3.4) for adenocarcinomas, 17 (95% CI 1-4-2-2) for squamous cell carcinomas, and 1-5 (95% CI 1 1-2 0) for anaplastic carcinomas. These SIRs were only marginally changed when the analysis was restricted to observations 15 or more years after the start of employment. However, high SIRs were found in particular cases 25 years or more after start of employment which contributed to the higher SIR for adenocarcinomas (table 2, fig 1) .
The male asbestos cement workers in total developed 223 cases of lung cancer, whereas 130 cases were expected based on the incidences for Danish men. This is a difference of 93 cases, of which 36 cases were squamous cell carcinomas, 32 adenocarcinomas, and 17 anaplastic carcinomas. Discussion These updated data from our cohort study of asbestos cement workers showed significantly increased risks for lung cancer of all histological types. During the first 25 years since the start of employment the excess risk was shared almost equally between the main histological types of lung cancer, but after the first 25 years the excess risk for adenocarcinomas was clearly higher than for the other histological types. The SIR of 2-6 for adenocarcinomas was based on 32 extra lung cancer cases, whereas the smaller SIR of 1-7 for squamous cell carcinomas was based on 36 extra cases, thus indicating that squamous cell carcinoma is the leading histological type of lung cancer among men in Denmark. The SIR of 1-5 for anaplastic carcinomas was based on 17 extra cases. There were in total 49 observed cases of anaplastic carcinomas, of these 24 were diagnosed after 1978. According to the ICD-O codes used during this period 20 of these cases were small cell carcinomas (morphology code 8041-3).
In the present analysis, the rates of lung cancer for all Danish men were used for calculation of the expected number of cases. It is questionable whether all Danish men is a reasonable comparison group. However, Danish Eternit Production is in Arborg, a provincial town in nothern Jutland. The rates of lung cancer for men in provincial towns in Denmark are the same as those for all Danish men.9 The smoking habits of the employees at Danish Eternit Production have never been studied, but a cross sectional study of smoking habits in Alborg in 1973 showed that asbestos cement workers had smoking habits similar to those of men in Alborg in general, the percentages of present and past smokers (all types of tobacco) were 95% and 92%, respectively.'0
The Poisson modelling showed no pattern by year of first employment. This is supprising, as the estimated concentration of asbestos in the factory varied between 50 and 800 f/ml in 1948 and was mostly below 2 f/ml in 1973. From 1953 to 1973 the percentage of cigarette smokers among men in Denmark increased from 23% to 41%," and it could therefore be argued that we compare men first employed in 1928-50 with high asbestos exposure and low use of cigarettes with men first employed in 1963-75 with low asbestos exposure and high use of cigarettes. However, the national rates of lung cancer were used as offset variables in the analysis. It is therefore reasonable to conclude that employment in the factory both during the periods with high and lower asbestos concentration was associated with an increased risk of lung cancer, given that changes in the smoking habits over time among the asbestos workers were similar to those of the total population.
The Poisson modelling furthermore showed no pattern by duration of employment. It is, however, not surprising that duration of employment is a bad surrogate measure of accumulated dose of asbestos. The cohort includes different groups such as short term workers with dirty and dusty work tasks, a stable group of maintanence workers, and white collar workers with very little asbestos exposure. Job titles were recorded in the personnel files only for the small group of people employed in 1928-41.
It was thus not possible based on these weak proxy variables for exposure, year of first employment, and duration of employment, to identify a subgroup of workers with a risk of lung cancer above that of the total group of asbestos cement workers.
Data on the risk of lung cancer by histological types after exposure to asbestos are available from previous case-control and descriptive studies. Vainio and Boffetta recently analysed the data from seven of these studies and found a relative risk of 1-33 (95% CI 1 00-1 76) for small cell carcinoma, of 0-93 (95% CI 0-69-1-25) for adenocarcinoma, and of 0-83 (95% CI 0-56-1-23) for large cell carcinoma, when cases of squamous cell carcinoma were taken as the reference group.'2 It should be noted, however, that among these studies was a Swedish case-control study where the exposed cases were asbestos cement workers from a cohort similar to the one covered by our study. This Swedish study showed a positive relation between asbestos exposure and adenocarcinomas."3 Among five other case-control studies'4'8 only one found a clearly higher relative risk for adenocarcinoma than for squamous cell carcinoma. '9 Previous studies overall, therefore, do not support the finding in our study of a higher risk of adenocarcinoma than of other types of lung cancer after asbestos exposure. To The journal also publishes editorials which also be published in the correspondence are normally specially commissioned. The column if this seems appropriate. Letters Editor welcomes suggestions regarding should be not more than 500 words in length suitable topics; those wishing to submit an and contain amiimumof references. Tables editorial, however, should do so only after and figures should be kept to an absolute discussion with the Editor.
